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91 Hereafter, the term “farmers” will refer both to men and women farmers.
2 That is, an advanced or elite clone that the breeder or institution considers must undergo official performance tests locally in  
order to obtain a Release Certificate.
Globally, the last two decades have been notable for the increased integration of participatory 
evaluation methods into technology development and crop improvement programs. Using participatory 
varietal selection (PVS) farmers1, as intermediate or end-users of the technology, are engaged early 
on in evaluating a diversity of advanced clones or candidate varieties2 from breeding programs. The 
involvement of farmers, consumers, private sector, and other stakeholders in PVS is essential because it 
enriches the selection process by taking into account preferences, perspectives, and multiple selection 
criteria in environments with different contexts and socioeconomic backgrounds (Quisumbing and 
Pandolfelli 2009). Through participation, farmers and other stakeholders gain more knowledge about 
new candidate varieties, which facilitates earlier adoption through improved access to best-bet clones 
(Klawitter et al. 2009). An example of this is the experience of adoption of new potato varieties, such 
as ‘Puca Lliclla’, ‘Pallay Poncho’, and ‘Serranita’ in Peru and ‘Nasephey Kewa Kaap’ in Bhutan, where 
these varieties are now successfully being marketed (CIP 2012; wanchuk et al. 2015). Furthermore, the 
International Potato Center (CIP) uses information from PVS to obtain systematic feedback for each 
improvement program and development of advanced clones based on previous end-user information. 
Since 2003 CIP has applied an adapted, the PVS methodology using the Mother & Baby Trial (MBT) design. 
This effort has been possible through both the strategic support of diverse donor-funded projects and 
through strategic alliances with government institutions, grassroots and civil society organizations, and 
universities. PVS encourages the active participation of farmers through the application of treatments 
in their own plots (i.e., “Baby” trials) and in fields with an experimental design (“Mother” trials managed 
by the technical team), as well as through systematic evaluations and selections of treatments. The 
farmer-managed Baby trials are valuable for assessing the performance of advanced clones under 
farmers’ conditions and for disseminating new candidate varieties. It builds on the notion that the 
advanced clones standard farmer practice, rather than requiring an optimal management package that 
smallholder farmers may not be able to afford. The researcher-recommended Mother trials, on the other 
hand, generally include technical recommendations provided by the researchers on components such 
as planting distance, fertilization, or integrated crop management. 
The evaluation strategy underlying the MBT design also gives people a voice, recognizing that both 
men and women have valuable but different experiences, preferences, and knowledge. Capturing the 
findings from the point of view of both men and women is very important, given that potato production 
often involves gender-specific roles; thus, they might have different criteria when selecting a new 
potato variety. Therefore, through the practical steps described in this guide, the PVS methodology can 
complement the standard evaluation procedures required for the formal release of potato varieties.
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3 The term “sex-disaggregation data” is defined as any data that have been disaggregated by biological sex and thus present 
information specific to the life experiences of males and females.
The PVS methodology using the MBT design was originally developed by researchers based on 
participatory action research within a soil fertility network in southern Africa (Snapp 1999). It has been 
used—and modified—by numerous research centers, including CIP, the International Institute for 
Tropical Agriculture, the International Rice Research Institute, and the International Maize and wheat 
Improvement Center (Badu-Apraku et al. 2012; witcombe et al. 1998). The methodology was first 
adopted and adapted by CIP for PVS in Peru through decentralized evaluation networks and multi-
year evaluations in potato-growing areas in the Andean region (including Cusco, Huancavelica, Lima, 
La Libertad, and Junín), where a team of researchers and extension staff systematically interacted with 
interested stakeholders. Smallholder farmers in the Andean highlands where PVS was promoted had 
limited financial resources, high rates of food insecurity, and limited access to new technologies. From 
2008 to 2013, the PVS network in Peru alone involved an average of 450–1,100 farmers per year in the 
assessment of candidate varieties in more than 55 remote communities. It resulted in the release of 
at least five varieties for diverse socioeconomic contexts. The methodology initially had to be adapted 
to potato because of the crop’s low multiplication rate which, in turn, influences the size and number 
of trials that can be conducted with new clones. At that time several methods were used; but in order 
to promote integration and make it possible to perform spatial and time-line series data comparison, 
a single semi-standardized methodology was developed. Over 5 years, staff from nongovernmental 
organizations (NGOs) and national agricultural research institutes gathered each year in workshops to 
improve the different steps of the methodology and facilitation techniques. 
This gender-responsive trainer’s guide builds on previous (unpublished) user guides that have been 
developed and validated in Latin America (Fonseca et al. 2010) and Asia (wangchuk et al. 2015). It is 
the result of a compilation of facilitator feedback and a thorough revision by gender experts. It is well 
recognized that men and women may have differential access to resources or provide different end-
uses to crop varieties; therefore, their needs may also sometimes differ. In this respect, it is essential to 
have a technology that meets the needs of both men and women, or alternatively, to provide multiple 
options that cover the demands of both genders. The collection of sex-disaggregated3 data and active 
participation of both men and women during PVS increase the chances of successful variety release. A 
gender-sensitive PVS process recognizes that “while it may be difficult to combine all preferred traits 
into one unique variety because of genetic constraints, it is important that both men and women have 
a basket of choices of candidate varieties suited to multiple needs and agro-systems” (Paris et al. 2001). 
Indeed, breeders and variety release committees increasingly recognize that the model of a “single widely 
adapted super variety” is often incompatible with the real needs of smallholder farmers depending on 
climate, use, seasonality, and the like. In crop management no “single size fits all.” 
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Objectives
This guide aims to provide step-by-step guidance 
on facilitating and documenting the PVS dynam-
ics using the MBT design to select, and eventually 
release, potato varieties preferred by end-users 
that suit male and female farmers’ different needs, 
diverse agro-systems, and management practices, 
as well as traders’ and consumers’ preferences. 
Specifically, this guide aims to:
• Provide a common, semi-standardized method-
ological framework to institutions and trainers/ 
facilitators involved in the PVS of potato and/or 
other root and tuber crops
• Explain and describe in detail the steps involved 
in systematically capturing desired traits (i.e., at-
tributes and preferences) that farmers and other 
end-users look for in new potato varieties
• Offer tools to identify and understand consumer 
preferences
• Provide a field-book-based data management 
system to systematically register and analyze 
data captured through PVS
who should use this guide?
• Breeders or researchers working on varietal se-
lection with smallholder farmers in heteroge-
neous environments
• Trainers and facilitators coordinating groups or 
networks involved in PVS
• Development workers, field technicians, and 
extension workers aiming to improve rural live-
lihoods through the introduction of new candi-
date varieties
how to use this guide
This guide provides tools to evaluate and select, 
new potato candidate varieties using the MBT 
design. To achieve this, a set of experiments and 
evaluations should be carried out to meet specif-
ic objectives. Three participatory evaluations are 
proposed to identify the preferred traits that fe-
male and male farmers have regarding the vege-
tative development, production, and postharvest 
stages of the potato crop.  
After the introduction, this guide is organized 
into six technical sections (all the specific steps 
and tips you need to perform the evaluations 
will be found here). these sections comprise 
the following:
• Section 1 presents a step-by-step guide on how 
to conduct PVS using the MBT design. It discuss-
es five topics: 
1.  Planning of the MBTs
2.  Capacity building
3.  Trial characterization
4.  General considerations on PVS
5.  workshops for exchanging results and planning 
• Sections 2–4 explain how to conduct evaluations 
at the time of flowering, harvest, and posthar-
vest, respectively. Each of these sections pro-
vides detailed steps involved in carrying out the 
specific types of evaluations.
• Section 5 discusses the statistical analysis of the 
experimental data. If evaluations from different 
environments are going to be compared, we sug-
gest that you use standardized methods when 
gathering and analyzing data. The way addition-
al information is collected, however, is left com-
pletely up to the discretion of the researchers.
• Sections 6 and 7 present the list of acronyms and 
references cited in this guide, respectively.
• The guide concludes with 14 annexes (Annexes 
5–12 are forms to be used to conduct PVS using 
the MBT design). 
what are mBts?
MBTs are participatory research designs that allow 
researchers, development workers, and facilitators 
to test advanced clones or best-bet new technolo-
gies through two types of trials:
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Design
# of replications
# of trials
Management
Evaluation
Treatments
Control
RCBD
≥ 3
≥1
Researcher
Perceptions of researchers, 
farmers, and other end-users
Complete 
(all clones)
Simple
≥ 1
≥ 3
Farmer
Complete 
(all clones)
≥ 1 or 2 local varieties
Mother Trial
BabyTrial
DETAIL MOTHER BABY
NEW
NEW
NEW LOCAL
Baby 1 Baby 2
Baby 3 Baby 4
Mother 
Trial
Figure 1.  MBT design to evaluate advanced potato clone varieties through pvs.
1. mother trials. A Mother trial is developed 
within the study area (experimental field sta-
tion or farmers’ field), following a randomized 
complete block design (RCBD), and is managed 
by a researcher or agricultural technician. Each 
Mother for PVS trial has at least three replica-
tions on plots with at least 40 plants (>10.8 m2). 
Mother trials involve the testing of advanced 
clones or candidate varieties and control vari-
eties (or checks) under optimal management as 
recommended by researchers or extensionists 
(e.g., Other best practices to be demonstrated). 
 Involving farmers in researcher-managed trials 
eliminates “the possibility of putting forward 
genotypes for official variety release that are not 
accepted by farmers” (Grüneberg et al. 2009). 
we generally recommend installing Mother 
trials on farmers’ fields for demonstration pur-
poses so that they can easily be compared with 
the Baby trials in the same geographical area. 
Mother trials are different from Baby trials (see 
below) because they (1) have multiple repli-
cates, (2) are managed by a technician, (3) in-
clude an agronomic management package that 
accompanies the clones under selection, and 
(4) in some cases can be installed on research 
stations. The underlying assumption is that 
clones show their true genetic potential under 
optimal crop management conditions which 
will be presented to all participants during vis-
its to the mother trial.
2. Baby trials. These are individual trials in farm-
ers’ fields located near the Mother trial. They 
allow for assessment of variations under farm-
er management and the environment they 
face but are monitored by researchers. Every 
Baby trial is a that contains the same group of 
clones used in the Mother trial and should be 
established in three or more farmers’ fields (Fig. 
1). Baby trials are different from Mother trials 
because they generally consist of a single rep-
licate and are managed largely by the farmers 
themselves. The underlying assumption is that 
clones that perform well under farmers’ man-
agement conditions are more likely  to become 
a varieties that is acceptable, adopted, and 
easily spread. If enough planting material is 
available and farmer field size allows, replicated 
trials can be considered. In situations with ex-
tremely fragmented smallholder land-owning 
(e.g., fields smaller than 100 m²), it may be nec-
essary to use incomplete replicates and divide 
smaller panels of clones among more farmers. 
Both mother and baby trial are developed in paral-
lel in the same growing season and within the same 
agro-ecological zone during the PVS process. It is 
important to maintain one or two constant control 
varieties or checks in all trials. The researcher can 
use data from both the Mother trial and the Baby 
trial and thereby obtain information on the suitabil-
ity of advanced clones for different agro-ecologies 
and different management and/or socioeconomic 
conditions of farmers. Seed multiplication and mar-
keting can be guided through this system if seed se-
lection is practiced on-farm and value chain actors 
are involved in the qualitative evaluations. Farmers 
hosting trials on their fields should be duly com-
pensated (e.g., by paying them to rent their fields 
and/or greater access to seed of preferred clones). 
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Figure 2. Optimal potato variety evaluation and se-
lection process applying pvs.
10-15
2-5
360 m2
13,500 m2
4,320 m2
20-30 Clones 
EXPERIMENT 1
EXPERIMENT 6
10 Check plots
RCBD, 4 rep, 10 plants 
RCBD, 4 rep, 40 plants 
2-3 rep, 250 plants
Test of Distinction, 
homogeneity & stability 
(DHE-UPOV) for the Grant of 
the Breeder’s Right
Release 
of new 
variety
what is the chronological 
order of conducting PVS, 
and how long does it 
usually take?
The time necessary to conduct PVS using the MBT 
design depends on the context. Assuming that 
everything goes well, this methodology can be 
conducted and completed in three clonal selec-
tion years or three growing seasons. This saves 
time and can result in quick releases compared 
with conventional procedures. As Figure 2 shows, 
the first selection year ideally starts with 20–30 ad-
vanced clones (including checks) covering a mini-
mum area of 10.8 m2 per clone and per replication 
(216–324 m2 per full replication, excluding paths 
or borders). The advantage of starting with this 
number of clones is that farmers and other end-us-
ers have sufficient diversity to select from.
Applying this technology, the number of advanced 
clones is gradually reduced throughout the cycles 
until only the top two to five candidate varieties 
in the third year remain. Normally, the number of 
MBTs and the plot size per replication increase, 
and the number of unique clones under selection 
decreases. Under optimum conditions, and with 
the right institutional support, the selection of a 
new variety to be proposed for release takes only 
3 years. Yet experience teaches that it sometimes 
takes longer because of various factors such as 
(1) initial seed stock, (2) the need to repeat one or 
more years after an abnormal season, (3) difficulty 
of farmer groups to discard some clones, and (4) 
the need to conduct more trials as required ac-
cording to the formal national variety release pro-
cedures. In fact, such procedures can sometimes 
delay the official release of new varieties coming 
out of PVS.
researchers can use the results from PVS to:
• Obtain systematic feedback that can be incor-
porated into the breeding program based on 
key traits, features, and preferences desired by 
end-users
• Improve the distribution of genetic material 
based on end-user assessment
• Gain efficiency in the breeding process by in-
creasing the likelihood of end-user adoption and 
diffusion, thereby reducing the time required for 
variety release
Important points to consider 
before conducting PVS using 
the mBt design
• The success of applying this methodology in PVS 
depends largely on the research team’s skills in-
volved and appropriate facilitation. The local co-
ordinator or facilitator needs to be able to convey 
information using informal language and make 
the exercises as fun and informative as possible.
• The preconditions to apply this methodology 
include: 
-  Evident local demand for new varieties
-  Availability of seed tubers of diverse advanced 
clones
- Commitment of researchers, farmers, devel-
opment partners, and other stakeholders to 
work in partnerships during multiple crop-
ping seasons
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• The end-use of the new potato varieties deter-
mines the likely success of PVS. If home con-
sumption is the predominant end-use, involving 
farmer households alone may be sufficient. If po-
tatoes are predominantly marketed, however, it 
is essential that traders, processors, and/or con-
sumers be involved. 
• Among the social, cultural, and economic factors 
that determine the adoption of candidate variet-
ies are their likely fit to different end-users, farm-
ers’ socioeconomic status, and gender-specific 
roles. Community empowerment and the impor-
tance of involving women are central to the PVS 
concept and protocol (Paris et al. 2006). Be sure 
that facilitators are willing to make an effort to 
involve both men and women during the whole 
selection cycle and to collect gender- disaggre-
gated data. An enabling environment for wom-
en participation should be created (e.g., provide 
transport, serve a meal during field days, and in-
volve female facilitators and leaders). 
 
what does it cost to carry 
out this methodology?
The cost will depend on the site and context where 
the research takes place. Some important items 
that you should take into account when estimat-
ing the budget are (1) land rent (compensation), 
(2) transportation costs, (3) material needed for 
the different evaluations (e.g., flipcharts, markers, 
tape, cardboards, etc.), (4) labor costs (planting/
harvesting), and (5) refreshments for the partic-
ipants during the evaluations. Keep in mind that 
when women attend training events or trial eval-
uations they often bring their children. This needs 
to be considered and planned for when estimating 
the quantity and cost of refreshments. Costs tend 
to go up over time as the number of trials, sites, 
and plot sizes increase. 
For action research with poor communities, it is 
important to compensate farmers for the land, 
labor, and other investments. Mobilizing women 
to the trial evaluation may generate an additional 
cost that needs to be taken into account; however, 
these costs can be drastically reduced if organi-
zations that have soft skills related to mobilizing 
communities and women are included in the part-
nership when the PVS program is designed. when 
working with multistakeholder consortia involv-
ing different public or private institutions or con-
sortia in different regions, it will be important to 
host at least one seasonal face-to-face workshop 
to discuss the results and plan the following sea-
son or year (see Section 1.5).
what are the likely 
logistical challenges?
• Location of the study areas (some might be quite 
far away or inaccessible)
• Availability and commitment of the team to work 
in remote areas
• Communication between communities where 
trials are taking place and the partner institutions
• Having equal participation of men and women 
farmers; for this purpose it is important to inform 
the participants that basic facilities will be pro-
vided (e.g., transport, meals, etc.)
• Involving a translator who can explain the meth-
odology using a language that is common or na-
tive to the intervention area
• Ensuring participation of a core group of farm-
er participants between cropping seasons and 
stages of selection
general recommendations
• Make sure that the initiation of PVS is de-
mand-driven and based on genuine interest of 
the farmers and stakeholders to select a new va-
riety for their conditions and requirements. The 
lack of grassroots interest is a recipe for failure. 
• Encourage working in interdisciplinary teams, 
including breeders, gender experts, economists, 
and extension workers. It is important to include 
female scientists or extension workers in the re-
search team as it facilitates women’s participation, 
especially in a conservative context (Leduc 2009). 
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• Good facilitation is the key to success in any 
participatory research activity. Make sure that 
explanations are didactic and clear, exercises do 
not take too long, there is a team supporting the 
effort, and that the process overall is useful and 
fun for participants. 
• Ideally, select female and male farmers in all so-
cioeconomic groups and involve civil society, pri-
vate sector, and all other relevant stakeholders of 
the production chain. 
• Determine modes of participation that en-
sure equitable compensation for participating 
farmers.
• Always share results with all stakeholders, pref-
erably after evaluations of field trials. This will 
ensure that people’s participation is valued and 
interactive. 
• Be aware of cultural and institutional constraints 
and logistical problems that can affect farmer or 
equitable gender involvement in participatory 
varietal research activities.
• Never assume that new varieties are user-neu-
tral, and that farmers (both men and women) can 
achieve the same type of benefit from new vari-
eties (Paris et al. 2006). 
• After each agricultural year, discuss the overall re-
sults from all trials with selected stakeholders, in 
order to discuss which clones will continue to be 
evaluated next season or proposed for release.
• Use the methods recommended in this guide 
and in managing data consistently. This is partic-
ularly important for the principal investigator or 
overall coordinator, because the information will 
be needed as soon as varieties are proposed for 
release, and a technical proposal for official re-
lease has to be developed.
• If a baseline survey is conducted, it should in-
clude questions to allow sex-disaggregated 
information to be gathered. Moreover, a good 
baseline study can help to obtain a priori infor-
mation on factors determining farmers’ varietal 
choice from households and individuals who 
may not participate in the MBTs.
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Conducting PVS using 
the mBt design: 
a step-by-step guide
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4  Group of public and private actors with a common purpose and located in a nearby geographical area for the joint work in the 
identification of the best-bet potato variety.
1.1 Planning the mBts
Careful planning of the mBts is critical to their 
successful implementation. we discuss three 
key activities that are related to planning: 
1. Identification of partners or research collab-
orators to form a consortium or agricultural 
innovation groups4. These should be interested 
in PVS and consider the evaluation of poten-
tial new advanced varieties to be important. 
Consortia may include public and private insti-
tutions, research and/or agricultural extension 
institutes, NGOs, local municipalities, produc-
er groups, universities, and other institutions 
working in potato-growing areas. Because one 
of the local partners supervises the MBTs, it 
is important that consortia members and the 
breeding program providing the germplasm 
reach consensus on the objectives of PVS and 
treatments of the trials. working with local grass-
roots partners guarantees good integration into 
communities and makes the implementation of 
this methodology effective. Local-level partner-
ships and civil society organizations that have 
experience mobilizing men and women should 
be considered as partners even if they may not 
have technical expertise.
2. Identification of research sites. Choose the sites 
where the MBTs will be established based on the 
importance given to potato production in those 
regions. These sites should ideally be within 
the scope of the partner institutions. Another 
critical consideration is the farmers themselves 
and their needs within their agro-ecological, 
socio-cultural, and economic environment. PVS 
should be demand-driven; it should ultimately 
This section provides an overview of the MBT methodology and the five 
stages involved in its implementation: (1) planning of the trials, (2) training 
of partners, (3) trial characterization, (4) general considerations for PVS, 
and (5) results exchange and planning workshop. 
be the farmers and local communities them-
selves that have an interest in selecting new 
varieties. To encourage women’s participation 
at this stage, some of the researcher-managed 
fields must be located close to farmer commu-
nities where they are easily accessible for local 
participants to attend field days.
3. Coordination and clarity on responsibilities. 
The role of different stakeholders should be 
clear, with specific institutions taking care of 
data management, coordination of field days, 
mobilization of farmers, and other matters. 
At least one organization (or person) should 
maintain the overall overview, since the whole 
process from set-up to variety release can take 
3–4 years. 
1.2 Capacity building
Adequate training will allow coordinating institu-
tions and professionals to acquire the skills needed 
to plan, install, conduct, assess, collect, and process 
the data from the MBTs. This trainer’s guide can be 
used to support the training. Ideally, training is of-
fered centrally, bringing together people (women 
and men) from different consortia and locations. 
Preferably, capacity building should include practical 
training for field evaluations as well as for statistical 
analysis of the results. Training sessions can be struc-
tured into different modules, including (1) planning, 
(2) execution, (3) facilitation, (4) gender consider-
ations, and (5) statistical analysis and data manage-
ment. The different modules are not necessarily for 
the same target group. Therefore it is important to 
tailor the training to the specific group: technicians, 
facilitators, data manager, or mixed trainees. 
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tIP! 
In communities where researchers and extension agents have diffi-
culty recruiting sufficient numbers of women, careful consideration 
needs to be given during partnership and/or consortium building. 
For instance, researchers may identify local women’s organizations 
or women leaders in the community who can help them to mobilize 
women to participate. You may also need to work with NGOs are ex-
perienced in gender-sensitive community mobilization methods to 
ensure that both men and women participate.
Table 1. Overview of trial characterization regis-
tration forms used in MBTs
form  Annex
Minimal trial       1
information 
Trial installation      2
Material list      3
Crop management      4
three key considerations are to:
• Involve people with grounded experience in the 
training. Equipping facilitators with skills and tips 
on how to facilitate the different exercises and 
to actively engage farmers is key. Peer-to-peer 
exchange of tips among experienced facilitators 
and colleagues can be very enriching.
• Combine theory and practice. Make the training 
fun and ensure that there is opportunity to actu-
ally practice the different exercises—from evalu-
ation at the vegetative stage to postharvest—so 
that real situations are simulated.
• Learn by doing. This can be stimulated by having 
experienced facilitators participate in field trials 
during the first season of new MBTs, so that local 
staff can benefit from experience during subse-
quent seasons. Also, cross-consortia and cross-
site visits will enrich practice-based learning. 
1.3 trial characterization
Between the period of planting and harvesting of 
the MBTs, basic data should be collected in each 
of the trial localities. Minimal basic field data of 
MBTs will be collected for the experimental plots 
and for crop management, including the use of 
fertilizers, weed control, pest and disease control, 
and/or other practices. Optionally, data on soil and 
climate characteristics of the plots where the MBTs 
are located should be collected. Table 1 lists the 
necessary forms to register field data and the re-
lated annexes where you can review their content.
1.4 general considerations  
 of PVS
there are three primary objectives of PVS:
 
1. To stimulate early exposure of smallholder farm-
ers in diverse agro-ecologies and other key ac-
tors to advanced breeding materials; thereby 
promoting the decentralized selection of adapt-
ed and preferred candidate varieties. Experience 
shows that this will enhance early adoption and 
increase the likelihood of impact.
2. To systematically identify the preference traits 
that female and male farmers have regarding 
the flowering, harvesting, and postharvesting 
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tIP! 
we recommend that men and women of different ages participate, 
given that potato production involves gender-specific roles and may 
imply different criteria when selecting new varieties. Involving female 
and male leaders will help to stimulate overall participation. 
stages; thereby enhancing the intelligence of 
breeding programs, either for the tailored de-
ployment of advanced clones or the formula-
tion of complementary breeding objectives. 
3. To foment continuous interaction between breed-
ers, farmers, development agents, value chain 
actors, and other gender specialist, stakehold-
ers in order to connect supply and demand in 
the variety development process.
At the heart of PVS are the female and male farm-
ers from the rural communities where the MBTs 
are implemented. Their perceptions are influ-
enced by cultural background, gender norms, 
markets, and other drivers operating in the socio-
economic context where they live. Depending on 
the actual location where PVS is practiced, there 
will likely be a range of other actors who want 
to participate in the selection process, including 
municipal authorities, traders, and NGOs, among 
other stakeholders. 
PVS includes three evaluations (Fig. 3). The first 
evaluation occurs at the flowering stage, ideally 
when about half of the potato clones are either in 
full bloom and/or at the stage of investing ener-
gy in tuber bulking. The second occurs when the 
potato reaches maturity and the crop is ready to 
be harvested (harvest stage). The third is optional 
and involves the evaluation of storage character-
istics (postharvest stage). This evaluation is im-
plemented at 45 and 90 days after harvest (DAH), 
ideally in the second or third year of the overall se-
lection process when the number of clones under 
evaluation has been reduced to those that are the 
most preferred (even though evaluation is option-
al, we strongly recommend it for contexts in which 
storage is an issue). PVS must have a balanced or 
equal representation of men and women in the va-
rietal selection and evaluations at all three stages, 
making it possible to conduct sex-disaggregated 
analysis to identify men’s and women’s needs and 
preferences.
 
To systematically evaluate and select the best 
clones or candidate varieties at each stage, a se-
ries of qualitative assessments are conducted by 
female and male farmers. Simultaneously, quan-
titative performance evaluations concerning ag-
ronomic, yield, and storage characteristics are 
performed by the facilitating research team (tech-
nicians). The type of information collected at each 
stage, at the plot level for the MBTs, as well as the 
general methods used are outlined in Table 2. The 
details of each evaluation are explained in the fol-
lowing sections.
These evaluations are commonly facilitated by 
extension agents, technicians, and/or researchers 
who, in addition to having agricultural knowledge 
about the crop, need to have soft skills that will en-
able them to guide the process in an inclusive and 
gender-sensitive way. 
the PVS facilitators ideally need to:
• Ensure that both men and women have the 
opportunity to participate when the MBTs are 
evaluated. This will be a critical element to think 
through in advance, especially in communities 
where women may normally not be invited, wo-
men may feel inhibited in the presence of men, 
or it is simply not accepted for men and women 
to mix.
• Ensure farmer participation from all socioeco-
nomic groups and representative of the target 
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Figure 3. Growth stages of the potato and the three main stages of evaluation of pvs.
Vegetative 
development
Harvest 
evaluation
GROWTH 
STAGE
DAYS AFTER 
SOWING 0-09 10-15-19 91-120
Post-harvest1 2 3
Sprouting 
initiation and 
emergence
Stolons 
initiation
Tuber initiation 
and owering 
Fruits and 
tubers ling
Maturity 
and harvest
20-39 40-59 70-89
Table 2. Components and methods used at each evaluation stage
Component  method evaluation Phase
   Flowering harvest postharvest
Collection of selection criteria Free-listing X X X
Prioritization of selection criteria weighted ranking X X X
Ranking of best clones  weighted ranking X X X
Standard evaluation (yield) Direct observation  X 
Standard evaluation (storage)    X
Organoleptic evaluation    X 
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development
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evaluation
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STAGE
DAYS AFTER 
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Post-harvest1 2 3
Sprouting 
initiation and 
emergence
Stolons 
initiation
Tuber initiation 
and owering 
Fruits and 
tubers ling
Maturity 
and harvest
20-39 40-59 70-89
 population in the region, district, or village. Al-
though poor farmers may initially be more wary 
about trialing new technologies than better-off 
potato growers, this should not be an impedi-
ment to participating during the field days when 
clones are evaluated.
• work with local partners to mobilize farmers’ 
and other stakeholders’ interest in new potato 
varieties. Local authorities, NGOs, agricultural 
schools, municipalities, cooperatives, traders, 
and input suppliers are some of the stakeholders 
to be considered. The process can benefit from 
working together with local partners that have 
experience in mobilizing women. This needs 
to be built into the partnership strategy for 
any consortium promoting PVS using the MBT 
design.
• Deploy a variety of adult learning and facilitation 
skills that keeps the participants interested and 
involved throughout the process (Years 1–3) 
and during the multiple evaluations conducted 
during field days (Chambers 2002; Pretty et al. 
1995).
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1.5 results exchange and  
 planning workshop
It is often very useful for the technical team and 
consortium members to have a results exchange 
and planning workshop to share the overall results 
and take decisions about the upcoming seasons or 
concrete steps needed to pursue variety release. 
Such workshops generally need to be held be-
tween the harvest and planting seasons. Once the 
field assessments and data analysis are completed 
(seasons 1, 2, and 3), the facilitators of the MBTs 
ideally share a report with the main findings and 
compare the results of each evaluation stage for 
the past season (vegetative development/ flower-
ing, harvest, and postharvest stages). For data to 
be useful for breeders and variety release author-
ities, a selection index needs to be discussed in 
order to prioritize clones for trials during the up-
coming season or for official release. It is important 
that the results of each year are documented and 
stored in databases and that the dataset can be 
published in open access mode. It is also import-
ant that consensus be reached among the stake-
holders involved regarding next steps, lessons 
learned (what worked and what didn’t), and, im-
portantly, the clones to be rejected or promoted. 
Data will be analyzed and presented in a sex-dis-
aggregated manner, thus exposing gender differ-
ences if these exist.
The report is ideally shared before the workshop 
and consolidates the main results of the last sea-
son. The workshop will bring together breeders, 
extension workers, facilitators, lead farmers, and 
gender specialist, other stakeholders interested in 
the process and progress. 
The workshop is generally organized on a regular 
basis by the coordinating or lead organization 
of the PVS consortium. For instance, if there are 
3 years of varietal selection assessments, there 
should also be three consolidation workshops 
tIP! 
each facilitator has a different style, yet a few general recommenda-
tions are given below. Apply as suitable for your context:
1. Facilitate between several people (two or three facilitators). This 
makes the variety of styles, voices, and instructions more diverse 
and keeps people interested.
2. Make jokes and aim to make the whole selection process a fun 
experience. A fair dose of appropriate humor can put people at 
ease.
3. Use simple language and talk slowly. Ask people if they understood 
the instructions and involve others (with experience) in clarifying 
the exercises.
4. Value people and their ideas. Build on the feedback and suggestions 
received from the participants and be flexible to adapt where 
feasible.
5. Do not facilitate only the process, but also the product coming out 
of the evaluations. Always share the results with the group during 
the field days.
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tip! 
Plan the workshop in advance and provide the guide at least 1 week 
before the event, so that participants come prepared.
to take stock of results and plan next steps. It is 
best if each workshop deals with the following 
questions:
• which are the clones to be discarded and which 
are the best performing or preferred clones to be 
taken forward to the next season?
• which stakeholders participated during the last 
seasons? Are these representative and is there a 
need for additional actors to be invited?
• Has participation been up to expectations? what 
can be done to improve the process?
• Have the data been processed, stored, and made 
available for all consortium members?
• How many trials will be installed next season, 
and with which materials and design? who are 
the communities and farmers interested in hav-
ing the trials on their land? 
• Have candidate varieties been identified, and is it 
appropriate to initiate seed production and the 
formulation of a (formal) variety release proposal?
If possible and appropriate, we recommend that 
you ensure the participation of value chain actors. 
Experience shows that involvement of variety re-
lease authorities from the outset can be beneficial 
to achieving formal release. For example, in Peru 
many PVS consortia do not necessarily conclude 
with the formal release of varieties because of strict 
regulations that seek nationally adapted rather 
than locally preferred or adapted (candidate) vari-
eties. whereas in Central American countries (e.g., 
Panama, Belize, and Dominican Republic), formal 
registration is only required in case the company 
and/or institution is interested in selling seeds. 
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evaluation at flowering 
time (vegetative 
development)
25
2.1 who participates in this evaluation?
The evaluation at the flowering stage is mainly performed by women 
and men farmers from the communities where the trials are installed. 
The main facilitator from the lead institution coordinates the different 
evaluation exercises, while other research consortium members are 
motivated to attend.
tip!
 
The evaluation of each Mother trial can be performed by a 
group of invited farmers and key stakeholders, ideally as a field 
day. The evaluation of each Baby trial, on the other hand, can 
often be conducted more easily by the families managing the 
Baby trials and their direct neighbors.
2.2 how is this evaluation  
 performed?
This evaluation is conducted for each replication 
of the Mother trial (i.e., three replications = three 
evaluations) and for each Baby trial (three to four 
depending on the number of trials installed). The 
whole evaluation usually lasts on average 2–4 
hours. 
the evaluation is done in two main steps:
1. Gathering (free-listing) and ranking of selection 
criteria at the flowering stage
2. Ranking of preferred clones by plot: ranks the 
advanced clones and representative control va-
rieties that farmers favor
Prior to starting the actual exercises, it is very im-
portant to explain and/or remind participants 
about the purpose of the gathering, the origin 
of the breeding clones under evaluation, and the 
program for the day’s PVS activities. It is equally im-
portant to finish the field day with a presentation of 
the results obtained. This can be done on a flipchart 
or just through a clear summary explanation. 
2.3 what materials are       
 needed for this evaluation?
• Cards or signs with 1–1.5 m sticks (20 x 30 cm) to 
identify the clones
• Flipcharts to provide basic explanations and list 
of results
• Seeds from two crops (e.g., corn and beans) to 
cast votes
• Containers (paper bag, small cardboard or plastic 
box) to deposit the seeds (ranking)
• Tape, markers, and loudspeaker for big groups
• F1 and F2 forms of the field book to register data 
(see Annexes 5 and 6)
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tip!
 
Make sure the clones and control varieties are marked using 
anonymous identifiers (i.e., numbers) and that the bags and or trays 
for the next step are placed in the field before the participants arrive. 
This saves time and makes voting or ranking more efficient.
tip!
 
when working with a mixed group of male and female farmers, 
be ready to encourage women to speak, and to try to elicit both 
men’s and women’s views. Depending on the context, think upfront 
about options (e.g., address yourself directly to specific groups or 
individuals, or involve farmer leaders to encourage participants, 
among other options). 
SteP 1: 
gathering and ranking 
of selection criteria at 
the flowering stage
gathering of selection criteria (free-listing)
1. The group of farmers (men and women) and 
other stakeholders are gathered and the overall 
objectives of the trial, the evaluation and STEP 
1 are briefly explained. This step takes place be-
fore people actually go to the plots to evaluate 
the clones/varieties (i.e., STEP 2). Usually this 
happens beside the field, preferably with peo-
ple in a circle or U-shape.
2. Ideally, do this exercise with a single mixed 
group if the context allows for open free-listing 
of both genders. However, in some societies or 
contexts, women may not feel comfortable con-
tributing to public debate when men are pres-
ent; they may provide inaccurate information, 
or agree with what men say even if they (wom-
en) may have a different opinion. If necessary, 
separate men and women so that you have two 
groups. Involve women facilitators and leaders 
to work with female farmers. 
3. Then ask the following questions: what do you 
look for in a new variety of potato when the 
crop is at the flowering or vegetative stage? In 
other words, when do you say that a variety is 
good or bad, when evaluating at this stage? 
4. Encourage the greatest number of possible 
answers, and compile a list of all the criteria 
mentioned by the different participants (i.e., 
free-listing). For example, resistance to late 
blight, enough foliage to feed livestock, com-
pact plant habit, and plants show vigor. Each 
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tip!
 
The facilitator can arrange the vote-casting in such a way that men 
and women do not influence each other’s vote (e.g., women can go 
before men since it is not likely that women will negotiate with men 
what criteria they should vote for). It has been observed that if men 
cast their vote first or at the same time, they may try to influence 
women’s vote.
tip!
 
It is important to get participants to be precise. Only specific traits or 
characteristics should be put on the flipchart and paper bags. If the 
criterion is not clear, the facilitator should ask the participant to be 
more specific (see examples in Table 3).
Table 3. examples of the level of clarity desired when free-listing
Characteristics or traits facilitators Counter Question to elicit Precision Desired Precision  
 Plant architecture what do you mean by plant architecture? Erect plant habit
Disease resistance Resistance to which disease(s)? Late blight resistance
Pest resistance Resistance to which pest(s)? white fly resistance
Stem color what color exactly? Dark green stem
criterion is listed and written on a paper bag (or 
card with accompanying container). 
Prioritization of selection criteria (weighted 
ranking)
1. To select the most important traits for farmers we 
conduct a voting (or ranking) process. Thus, each 
of the mentioned criteria or traits is written on a 
paper bag or on a cardboard tray. Consequently, if 
the farmers have identified 10 criteria, we should 
also have 10 paper bags or cardboard trays. 
2. Ask farmers to select the three criteria that 
each considers the most important. Thus, they 
need to vote for each criterion as they would 
vote during presidential elections, having three 
choices in this case. 
3. To proceed with the ranking or voting process, 
six seeds are given to each participant. In order 
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tip! 
If farmers are illiterate, the facilitators should read them the traits so 
that they know what they are voting for. A creative alternative that 
has been used by some practitioners is to organize the voting as a 
market. Each bag or container is held by a person who promotes its 
text by speaking out loud while participants perform the ranking (see 
Picture 1).
to differentiate men’s and women’s votes, they 
are given different seeds (e.g., maize for men 
and beans for women). Facilitators need to be 
creative: other options for ranking can be iden-
tified, as long as it is possible to distinguish be-
tween men’s and women’s votes (e.g., blue and 
green beads). 
4. The paper bags, trays, or containers are put in 
a line so that farmers can cast their vote by de-
positing the seeds, considering the following 
guidelines: 
• Three seeds for the most important trait or 
characteristic.
• Two seeds for the second most important trait 
or characteristic.
• One seed for the third most important trait or 
characteristic.
5. The facilitators should show the participants 
how to cast their votes when choosing the three 
most important traits according to their indi-
vidual preferences (Picture 1). It is also essential 
that the facilitator remind the participants that 
they need to observe all the criteria before vot-
ing, and that they should vote one at a time. 
Processing and discussing the results
1. The final list and scores should be written down 
on a flipchart where Table 4 can be drawn in ad-
vance. This type of flipchart or summary report 
picture 1. Female farmers cast their votes into the 
paper bags (ranking) while (in this case) the men 
call out the text (characteristics or traits).
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No of seeds that men 
give to the trait
Order of importance of each 
feature with respect to the others
10 5 5
Table 4. example of Form F1: possible final result of the ranking process for selection criteria
(This form can be used to gather farmers’ preferences at the flowering, harvest, and postharvest 
stages)
Community: ________________________________________  Date:_______________  Trial: Mother   X    Baby   
partner’s name: _________________________________ No of participants: ___  No of Men: ___  No of women: ___
evaluation stage: Flowering:   X    harvest:          postharvest:  
Identified criteria                               men                              women                                          global
   No of  Order of No of  Order of No of  Order of
   Seeds Importance Seeds Importance Seeds Importance 
1. Late blight resistance  14 I 9 II 23 I
2. Abundant foliage  3 IV 2 IV 5 III
3. Erect plant 1 VI 11 I 12 II
4. Moth resistance 2 V 2 IV 4 IV
5. white flowers 6 II 6 III 12 II
6. Vigor  4 III 0 V 4 IV
 total  30  30  60  
can be used at the end of the field day to share 
the results with the group. 
2. Once all farmers have voted, the votes (seeds) 
are counted and the results written down on 
the flipchart (see Table 4 for an example). The 
facilitator can generate a quick preference rat-
ing from the number of votes cast for the dif-
ferent traits or characteristics. The trait that has 
the most votes either for men or women will be 
ranked at the top, while the trait with the fewest 
votes will be ranked at the bottom
3. The results from the voting process are shared 
with the participants to discuss them, to see if 
they have captured their preferences, and to 
find out why people preferred specific charac-
teristics over others (Picture 2). For instance, Ta-
ble 4 shows that “resistance to late blight” was 
considered to be the most important criteria for 
men; but for women “form erect of the plant” 
was slightly more important. In this case, having 
a brief open-ended discussion regarding why 
certain traits are preferred more by women/
men can help participants to understand these 
difference and help the technicians or breeders 
understand what concern is behind each trait 
listed.
4. The results should be recorded on Form F1: se-
lection Criteria (Annex 5) by the technician for 
further analysis once all the evaluations have 
been conducted. This form captures the raw 
data from the Gathering and Ranking of Crite-
ria from the Flowering Stage. These data will be 
sex-disaggregated and stored in the database.
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picture 2. Results from the voting process are shared with the participants.
SteP 2: 
ranking of the preferred 
clones by plot at the 
flowering stage
1. Late blight   
  resistance
    Abundant foliage
3. Erect plant
4. Moth   
resistance
5. white flowers
6. Vigor
1. It is important that the clones and control vari-
eties from the Mother trial (every replication) as 
well as the ones from the Baby trials are clearly 
identified with a number or a letter. The identi-
fier can be written on a piece of cardboard. we 
recommend that a code or plot number be used 
for each clone or control variety instead of the 
genotype’s real name, to avoid preconceived 
opinions.
2. A container (paper bag, small cardboard or plas-
tic box) is placed in front of each plot containing 
the different clones or candidate varieties. The 
container can be placed together with the card-
board or signpost with the identification code. 
This is done for each clone, variety, and replica-
tion before the participants arrive.
3. The same farmers who participated in STEP 1 
are gathered and the objective of STEP 2 is brief-
ly explained to the group. It is now also possible 
for stakeholders other than farmers to partici-
pate— that is, technicians or traders. 
4. Participants enter the field of the Mother and/
or Baby trials to get an impression of the per-
formance of the materials under evaluation. In 
the case of the Mother trial, each replication is 
observed. Participants observe the clones and 
control varieties with the request to identify 
their own personal favorites. Participants are 
reminded to keep the characteristics and traits 
from STEP 1 in mind.
5. As in STEP 1, six seeds are given to each farm-
er and seeds from different crops should be 
used to differentiate men’s and women’s votes. 
Explain to the participants that they cast their 
votes by depositing the in the containers. The 
exercise is repeated for every replication of the 
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tip! 
To explain the use of seeds and the voting process for clones and 
control varieties, it is often useful to draw a parallel with a sports 
championship. The champion receives three grains, second place 
two grains, and third place one grain. This is easily understood in 
most contexts. 
picture 3. Farmers voting for the top three clones or varieties they consider the best.
Mother trials (commonly three times). The fol-
lowing guidelines for the weighted ranking 
are provided: 
• Three grains for the best clone
• Two grains for the second most preferred clone
• One grain for the third most preferred clone
6. Next, participants are encouraged to select the 
three materials (clones or control varieties) they 
consider to be the best at the flowering stage. 
In other words, the top three materials are to be 
identified by each participant individually and 
for each replication (Picture 3). Reiterate that 
votes are individual and that discussion is best 
reserved for the group meeting after voting. Af-
ter this explanation, participants cast their votes.
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tip!
 
Voting for each replication of the Mother trial can take time, because 
three rounds of voting are usually required. with large groups of 
participants (>50), it is better to divide the group into three subgroups 
and have each one voting only once (each subgroup votes for a single 
replication). 
Table 5. example of Forms F2, F3, and F9 for summarizing the ranking clones
(This form can be used to summarize farmers’ votes at the flowering, harvest, and postharvest 
stages)
Community: ________________________________________  Date:_______________  Trial: Mother   X    Baby   
partner’s name: _________________________________ No of participants: ___  No of Men: ___  No of women: ___
evaluation stage: Flowering:   X    harvest:          postharvest:  
Control Clone /       
Variety     
 
   No of  Order of No of  Order of No of  Order of
   Seeds Importance Seeds Importance Seeds Importance 
1. 
2. 
3. 
4. 
5. 
6. 
 total  
7. Once all farmers have cast their votes for each 
replication (commonly three rounds of voting 
in a Mother trial), the facilitators gather the con-
tainers and count the number of seeds assigned 
to each clone/variety by men and women. 
8. The facilitators then generate a summary of 
the results for feedback to the group (Table 5). 
The results are later also transferred to Form 
F2: selection of Clones at Flowering stage 
(Annex 6).
9. The results from the voting process are shared 
with the participants to discuss and reflect on 
why people preferred specific clones or control 
varieties over others. This is also an opportuni-
ty to pay attention to any gender differences 
that may occur. 
rep                 men                                              women                                           total
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10. A brief wrap-up is held and participants are 
informed that the evaluation will continue 
during a field day at the time of harvest. 
Reiterate that everyone is welcome to 
participate at the next stage of evaluation. 
Emphasis can be placed on the fact that it 
is important for both men and women to 
participate.
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Evaluation at 
the harvest
35
tip!
 
Make a field day of the evaluation of the Mother trial(s), inviting 
farmers and different stakeholders. In view of the time investment, 
it is important to provide a stimulus for participation (e.g. , a shared 
meal and/or some seed of the best clones for farmers to take home. 
3.2 how is this evaluation  
 performed?
Evaluation at the harvest stage involves more ex-
ercises than evaluation at the flowering and post-
harvest stages. It is arguably the most important 
moment of evaluation. It is conducted for each 
replication of the Mother trial and separately for 
each Baby trial (three to four depending on the 
number of trials). Depending on the context, the 
whole evaluation of the Mother trial during a 
field day lasts 4–6 hours. This assessment com-
prises four steps:
3.1 who participates in this evaluation?
Evaluation at the harvest stage is mainly performed by farmers from the 
communities where the trials are installed. However, the harvest of the 
Mother trials during a field day offers a perfect opportunity to also invite 
variety-release authorities, traders, and other public or private sector 
stakeholders. This field day takes place one day before the evaluation of the 
Baby trial harvest. The facilitator from the lead institution coordinates the 
different evaluation exercises, while other research consortium members 
are motivated to attend. The standard evaluation of the harvest (STEP 1) is 
performed only by the technician and a small group of selected farmers. 
The organoleptic evaluation (STEP 4) can be performed with farmers 
immediately after the harvest or the next day, and with urban consumers in 
the weeks following the main harvest. 
1. Standard yield evaluation: To register measure 
of yield by clone and control variety.
2. Gathering (free-listing) and ranking of selection 
criteria: To gather the selection criteria and pref-
erence traits at the harvest stage.
3. Ranking of preferred clones by plot: To rank the 
advanced clones and representative control va-
rieties that farmers favor.
4. Organoleptic evaluation: To evaluate the ap-
pearance, taste, and texture of boiled samples 
by clone and control variety.
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SteP 1: 
Standard yield
evaluation (weight 
and number of tubers)
3.3 what materials are  
        needed for this          
        evaluation?
for the standard yield evaluation: 
• Scale with a tripod for weight measurements
• Net bags, with capacity of 10–20 kg 
• Nets or nylon or jute bags of 50-kg capacity to 
transport and store the harvest (ware and seed 
tubers)
• Markers, pencils, tape, paper, and labels 
• Forms of Annexes 7–10 of the field books in 
printed format to register data
for the participatory selection: 
• Cards or sign on a 1–1.5-m high stick (20 x 30 
cm) to identify the clones
• Flipcharts to provide basic explanations and list 
of results
• Seeds from two crops (e.g., corn and beans) to 
cast votes
• Containers (paper bag, small cardboard or plas-
tic box) to deposit the grains (ranking)
• Tape, markers, and loudspeaker for big groups
• Printed forms of Annexes 5 and 12 of the field 
book 
for the organoleptic evaluation: 
• Portable stove and pot to boil tuber samples
• Paper or plastic dishes to serve the tuber sam-
ples to the panelists
• Paper or plastic glasses to serve mineral water in 
between samples, or individual bottles
• Cards or signs to identify the clones and control 
varieties
• Printed form of Annex 6 of the field book
1. Since the Mother trials have at least three rep-
lications, we recommend that the harvest and 
the assessment of the yield are handled by the 
technician and a smaller group of farmers 1 
day before the actual participatory evaluation 
with the whole farmers’ group (Picture 4). Con-
sequently, the actual PVS during STEPs 2–4 can 
be done with less time pressure. Note, however, 
that it is important to communicate the quanti-
tative results to the participants in the field day. 
As for the Baby trials, the harvest, the standard 
yield evaluation, and the participatory evalua-
tion can usually be done on the same day. 
2. The standard evaluation of yield consists of 
counting the number of plants harvested and 
the number of tubers harvested and measuring 
tuber weight. This evaluation is carried out for 
each clone and control variety under evaluation 
in the MBTs (including each replication).
3. First the number of plants harvested is record-
ed on Form F4: standard evaluation of Yield 
(Mother Trial) (Annex 7) in the case of Mother 
trials, and on Form F5: standard evaluation of 
Yield (Baby Trial)  (Annex 8) for the Baby trials. 
Not all plants may have survived the season; 
therefore it is best to register the actual num-
ber of plants to be harvested for each treat-
ment and replication.
4. Then, the tubers harvested are divided into two 
categories, “commercial” and “noncommercial,” 
depending on the size and quality that male or 
female farmers or traders consider appropriate 
for the market (Picture 5). In general, tubers are 
considered commercial if they are larger than 30 
mm (or > 80 g); otherwise, they are considered 
noncommercial. This information is recorded in 
Annex 7 or 8 depending on whether the Mother 
trial or the Baby trial is being harvested. 
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tip! 
The standard yield evaluation takes considerable time. we strongly 
recommend that the technicians harvest the trial 1 day before the 
actual field day and already have the quantitative yield (weight, 
number of tubers) registered. This saves a lot of time for the actual 
PVS. Piles of tubers by treatment and replication are left in the field. 
Results of the standard evaluation are shared during the field day. 
picture 4. Technicians and farmers harvesting potatoes 1 day before the field day. Tubers from each 
treatment and replication are put in piles.
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picture 5. Farmers selecting and grading potatoes by quality and size (commercial and noncommercial).
tip! 
If there are other local criteria that farmers take into account when 
selecting and grading production, then this can be taken into 
account. For example, some may prefer three categories: commercial 
ware size, seed tuber size, and noncommercial size. 
5. Once the potato production by treatment and 
replication has been divided into two catego-
ries, the number of tubers is counted and their 
weight determined (Picture 6). This information 
is also recorded in Annex 7 or Annex 8.
6. To proceed with the organoleptic evaluation 
(STEP 4), we recommend at this point to put 1 
kg of potatoes (i.e., approx. 10–15 tubers) from 
each clone or variety in the net bag with their 
respective codes or registration number. These 
will be boiled for taste testing: the same day for 
Baby trials and the next day for Mother trials.
7. Similarly, to be prepared for the postharvest 
evaluation, it is important to select a sample of 
10 healthy commercial tubers from each clone/
control variety per replication. Each sample is 
put in a net bag with its respective code or reg-
istration number written on a paper tag for easy 
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tip!
 
It is important to carefully label the net bags containing the seed 
tubers to be used for the next cropping season. Labels can get wet, 
be eaten by rodents, or get lost. Always put one label on the bag and 
one inside the bag, specifying the identification code and number of 
seed tubers in each bag. 
picture 6. The tubers of each treatment, replica-
tion, and category are weighed to determine yield.
identification. Every sample is weighed and the 
initial weight is recorded on Form F8: Assess-
ment of Dormancy and sprouting Behavior 
(Annex 11). All the samples are deposited in a 
typical storehouse belonging to farmers who 
have participated in the MBTs (see postharvest 
evaluation). The storehouse can be ware or seed 
potato store, depending on those postharvest 
characteristics that are the most in demand for 
the local context. 
8. The tubers harvested from the Mother trial are 
left on the field overnight before being handled 
and stored. On the other hand, for the Baby trials 
the tubers can be handled and stored right after 
all the evaluations are concluded (STEPS 1–4). 
For experiments during the upcoming season, it 
is particularly important to carefully select and 
register seed tubers. All non-seed tubers can be 
sold or consumed.
 
This step follows the same exercises as described 
for the Gathering and ranking of selection criteria 
at the flowering stage. The only difference is that 
now the desired traits and characteristics of the 
harvest, particularly production, yield, and tuber-
related preferences, will be dealt with.
SteP 2: 
gathering and ranking of 
selection criteria at the 
harvest stage
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picture 7. Farmers’ preferred traits at the harvest stage.
Selection Criteria
in the harvest
gathering of selection criteria (free-listing)
1. The group of farmers, men and women, and 
other stakeholders are gathered and the over-
all objectives of the field day, the evaluation, 
and STEP 2 are briefly explained. This step takes 
place before people actually go to the plots to 
evaluate the recently harvested clones and con-
trol varieties (i.e., STEP 3). Arranging the group 
in a circle or U-shape is ideal.
2. It is best to do this exercise with a single mixed 
group if the context allows for open free-list-
ing of both genders. If necessary, separate men 
and women so that you will have two groups. 
Involve female facilitators and leaders to work 
with women farmers. 
3. Next, ask the following questions: what do you 
look for in a new variety of potato when the crop 
is at harvesting stage? In other words, when do 
you say that a variety is good or bad when ob-
serving the production and tubers? Stress that 
at the harvest stage only the tuber characteris-
tics should be taken into account (no foliage or 
growth-related features). 
4. The greatest number of possible answers is en-
couraged and a list of all the criteria mentioned 
by the different participants (i.e., free-listing) is 
compiled (e.g., oblong tuber shape, shiny skin 
finish, high yield, shallow eyes, white-cream tu-
ber skin, etc.). Each criterion is listed and writ-
ten on a paper bag (or card with accompanying 
container) as well as on a flipchart (Picture 7). 
Prioritization of selection criteria (weighted 
ranking)
1. To select the most important traits or produc-
tion characteristics, a voting process is conduct-
ed with the participants. Thus, each of the men-
tioned criteria or traits is written on a paper bag 
or cardboard tray. Consequently, if the farmers 
Identified criteria                               men                              women                                          global
   No of  Order of No of  Order of No of  Order of
   Seeds Importance Seeds Importance Seeds Importance 
1. Late blight resistance  14 I 9 II 23 I
2. Abundant foliage  3 IV 2 IV 5 III
3. Erect plant 1 VI 11 I 12 II
4. Moth resistance 2 V 2 IV 4 IV
5. white flowers 6 II 6 III 12 II
6. Vigor  4 III 0 V 4 IV
 total  30  30  60  
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picture 8. women cast their votes for the prefe-
rred clones.
have identified 12 criteria, you should also have 
12 paper bags or cardboard trays. 
2. Ask farmers to select the three criteria that each 
considers the most important. Thus, they need 
to vote for each criterion or trait as they would 
vote during the presidential elections of their 
country, having three choices in this case. 
3. To proceed with the ranking process, six seeds 
are given to each participant. In order to differ-
entiate men’s and women’s votes, they are given 
different seeds (e.g., maize for men and beans 
for women). Facilitators need to be creative: oth-
er options for ranking can be identified, as long 
as it is possible to distinguish between men’s 
and women’s votes (e.g., blue and green beads). 
At harvest time, the field day may attract stake-
holders other than farmers, such as traders, ex-
tension agents, and input suppliers, among oth-
ers. These stakeholders can also participate and 
become part of the group. 
4. The paper bags, trays, or containers are put in 
a line so that farmers can cast their vote by de-
positing the seeds, considering the following 
guidelines: 
• Three seeds for the most important trait or 
characteristic
• Two seeds for the second most important trait 
or characteristic
• One seed for the third most important trait or 
characteristic 
5. The facilitators should show the participants 
how to cast their votes when choosing the three 
most important traits according to their individ-
ual preferences. It is also essential that the facil-
itator remind the participants to observe all the 
criteria before voting, and that they should vote 
only once (Picture 8). 
Processing and discussing the results
1. The final list and scores should be written down 
on a flipchart, where Form F1 can be drawn in 
advance to fill in the results (see also Table 4 in 
the flowering stage section). 
2. Once all farmers have voted, the votes (seeds) 
are counted and the results written down on 
the flipchart (see Table 4 for an example). The fa-
cilitator can generate a quick preference rating 
from the number of votes cast for the different 
traits or characteristics. The trait that has the 
most votes either from men or women will be 
ranked as number 1, whereas the trait with the 
fewest votes will be ranked last.
3. The results from the voting process are shared 
with the participants to be discussed, to deter-
mine whether they have captured their pref-
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picture 9. participants discuss results of the preference trait ranking before moving on to evaluate 
the harvest.
SteP 3: 
ranking of the best clones 
by plot at the harvest stage
erences, and to find out why people preferred 
specific characteristics over others (Picture 9).
4. The results should be recorded on Form F1: Se-
lection Criteria (Annex 5) by the technician for 
further analysis once all the evaluations have 
been conducted. This form collects the raw data 
to be stored in the database.
The exercises for the ranking of preferred clones 
at the harvest stage are basically identical to those 
conducted at the flowering stage. Frequently, 
the harvest attracts more participants, but big 
groups (of more than 50 people) at the harvest of 
the Mother trial can normally be accommodated 
by forming three or four subgroups to vote for 
and evaluate separately the thee replications of 
the trial.
Before the voting process, the clones and control 
varieties from the Mother trial (every replication) 
as well as the ones from the Baby trials should 
be clearly marked by a signpost (e.g., piece of 
cardboard with the identification code). This can 
be done early in the morning before the invitees 
for the field day arrive.
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tip! 
Remember to draw a parallel with a sports championship. The 
champion receives three grains, second place two grains, and third 
place one grain. This generally works well to explain the exercise 
easily. 
tip!
 
Harvest time can be a good moment either to identify households 
that may be interested in testing clones on their farm during the 
upcoming season (Mother or Baby trials), or to diffuse small amounts 
of seed tubers of the preferred candidate for dissemination. 
1. A container (paper bag, small cardboard or plas-
tic box) is placed in front of each plot containing 
the different clones or candidate varieties.
2. The same farmers who participated in STEP 2 
are gathered and the objective of the exercise 
is briefly explained to the group. It is now also 
possible for stakeholders other than farmers to 
participate (i.e., technicians or traders). Howev-
er, their votes should be clearly differentiated 
from the farmers’ votes (e.g., using a different 
type of kernel).
3. The participants enter the field of the Mother 
and/or Baby trials to get an impression of the 
performance of the materials under evaluation. 
In the case of the Mother trial, each replication 
is observed. Participants observe the clones and 
control varieties with the request to identify 
their own personal favorites (clones or control 
varieties). Participants are reminded to keep the 
characteristics and traits from STEP 2 in mind.
4. As in STEP 2, six seeds from different crops are 
given to each female and male farmer, respec-
tively. Explain that participants can cast their 
votes by depositing the seeds in the contain-
ers. The following guidelines for the weighted 
ranking are provided: 
• Three grains for the best clone
• Two grains for the second most preferred 
clone
• One grain for the third most preferred clone
5. Next, participants are encouraged to select the 
top three materials (clones or control varieties) 
they consider to be the best at the harvest stage. 
Reiterate that votes are individual and that dis-
cussion is best reserved for the group meeting 
after voting. In a Mother trial, three rounds of 
voting are needed for small groups (fewer than 
50 participants) or only one round if the group 
is big enough (more than 50 participants) to be 
subdivided into three smaller teams. Once all 
farmers have cast their votes (Picture 10), the 
facilitators gather the containers and count the 
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picture 10. Male and female farmers vote for the po-
tatoes harvested that they considered to be the best.
picture 11. Results from the voting process are shared with farmers.
number of seeds assigned to each clone or con-
trol variety.
 6. The facilitators then generate a summary of the 
results for feedback to the group (see Table 5 
for an example). The results are later also trans-
ferred to Form F3: Ranking of the Clones at 
harvest stage (Annex 9).
7. The results from the voting process are shared 
with the participants to discuss and reflect on 
why people preferred specific clones or control 
varieties over others (Picture 11). This is also an 
opportunity to pay attention to any gender dif-
ferences that may occur. 
8. A brief wrap-up is held, and participants are 
informed that the evaluation will continue for 
postharvest characteristics (under storage con-
ditions).
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SteP 4: 
Organoleptic evaluation 
tip!
Panels (groups of people) should not evaluate more than five samples 
(clones), in order to ensure adequate quality. Between samples, 
participants rinse their mouths with water. 
tip! 
we recommend you conduct two sets of organoleptic evaluations, 
depending on the final use of a new variety: for local consumption and/
or sales. A test with local consumers (i.e., farmers) will be conducted 
at harvest. Another test with urban consumers can be organized after 
the harvest as the PVS process gets closer to identifying candidate 
varieties for release.
Preference traits in the local cuisine and how 
clones perform when it comes to their organolep-
tic properties will directly influence the adoption 
of a new potato variety. An organoleptic evalu-
ation refers to testing properties that can be de-
tected by the sense organs such as taste, texture, 
astringency (perceived in the mouth), and aroma 
(perceived in the nose). In this step we will focus 
only on the appearance, taste, and texture of the 
recently harvested clones and control varieties.
1. This evaluation takes place right after STEP 3, 
and samples of all clones and varieties should 
be boiled and presented on plates. Samples 
were already separated beforehand (see STEP 
1). Each sample is identified with a code to duly 
recognize the clone or control variety. Ideally, 
use the same code or number used in the MBTs 
so that samples can be easily identified. 
2. The evaluations take place with smaller groups 
(panels) and should ideally each be facilitated 
by a technician. Panels are made up of five to 
six participants, at least half of whom are wom-
en. Each panel is assigned a maximum of four to 
five clones or control varieties to evaluate. For 
example, if the trial consists of 20 materials, at 
least four mixed-gender panels are needed.
3. The three components of the organoleptic eval-
uation are explained to the panelists: appear-
ance, taste, and texture:
• Appearance refers to the visual aspect of the 
boiled potatoes: potatoes may turn gray or 
dark after they are boiled. The evaluation is 
performed before testing the potatoes; op-
tions: excellent or light (5), fair or moderately 
light (3), poor or dark (1).
• Taste refers to the flavor that the panelists ex-
perience at the moment of savoring the sam-
ples; options: excellent flavor (5), fair (3), poor 
and/or bitter (1).
• Texture refers to the dry matter and starch con-
tent and so-called mouth feel that the potato 
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picture 12. Boiled potato samples are clearly identified and panelists are provided with evaluation forms. 
samples have; options: mealy or floury (5), inter-
mediate (3), waxy or watery to the palate (1). 
4. Furthermore, the basic rules are explained to 
prevent bias. First, panelists should test and 
evaluate samples one by one (avoiding mixing). 
Second, panelists do not talk or look for consen-
sus among each other (scores are assigned indi-
vidually). Third, each panelist receives a bottle of 
mineral water for rinsing their mouths between 
the sample evaluations.
5. Each panelist is given an evaluation form (see 
Forms F6 and F7: Organoleptic Evaluation, An-
nex 10), which should be printed in advance. 
On this form, farmers can record (mark with 
an X) their individual scores regarding the ap-
pearance, taste, and texture of each individual 
sample (Picture 12). If farmers are illiterate, the 
facilitator or support staff should help them to 
fill out the form or adjust the form with symbols, 
as shown in Annex 10. 
6. The panelists evaluate sample by sample (Pic-
ture 13), filling out the evaluation form (Annex 
10). when they complete the evaluation, the 
panelists hand in the forms to the facilitator. 
7. Participants are informed of the main results 
of the panel evaluations for appearance, taste, 
and texture. A wrap-up session can be used to 
inform about upcoming events (i.e., postharvest 
evaluation) or activities (i.e., planning of next 
season’s trials). 
8. The previous steps can be repeated with panels 
in urban centers—for example, at fairs, regular 
markets (Picture 14), supermarkets, or restau-
rants. Annex 10 can also be used to record and 
process this information. 
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picture 13. A farmer panel during an organoleptic evaluation at a field day.
picture 14. Organoleptic evaluation with consumers taking place at a retail market.
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4
Postharvest evaluation
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The postharvest evaluation basically involves storage characteristics 
of the clones and control varieties either in ware potato stores or seed 
potato stores, depending on local relevance. The main reason relates to 
the fact that farmers often do not like to manipulate potatoes once stored, 
particularly seed potatoes, as the dormancy can be broken. However, if 
this is not a limitation, postharvest evaluation can be performed starting 
in the first year of the PVS process.
Right after the harvest, a sample of 10 healthy 
commercial tubers from each clone or control va-
riety per replication must be separated. Each sam-
ple from the net bag is placed in a local storage fa-
cility. This can be a traditional dark store, a diffused 
light store, or a cold store, depending on local 
practice (see Picture 15). Samples are placed in the 
store in the same net bags used at harvest, in small 
boxes, or in any other way that makes it easy to 
identify and evaluate them. The respective code or 
registration number added on a paper tag for easy 
identification is also maintained. The variables are 
recorded on Form F8: Assessment of Dormancy 
and sprouting Behavior (Annex 11). 
4.1 who participates in 
 this evaluation?
In the first evaluation (45 DAH), only the coordi-
nator is in charge of the MBTs, but at the time of 
the second evaluation (90 DAH), a small group of 
female and male farmers is involved. 
4.2 how is the evaluation   
        performed?
Preferably, this evaluation is carried out with each 
family participating in the Mother and/or Baby 
trials (at least four households and their storage 
practices). The evaluations at 45 and 90 DAH last 
less than 2 hours each. These evaluations can be 
conducted inside or near the storage facility. The 
postharvest evaluation comprises three steps:
 
1. Standard postharvest assessment
2. Gathering (free-listing) and ranking of selection 
criteria
3. Selection of preferred clones
 
4.3 what materials are   
     needed for this                     
 evaluation?
for the standard yield evaluation: 
• Precision scale for weight measurements
• Paper bags for about ten tubers each
• Markers, pencils, tape, paper labels
• Form 8: Assessment of Dormancy and sprout-
ing Behavior (Annex 11) printed in advance to 
register data.
Participatory selection: 
• Cards to identify the clones
• Flipchart to provide basic explanations and list 
of results; Forms F1 and F9 (Annexes 5 and 12) to 
summarize results from postharvest evaluation 
can be drawn in advance
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picture 15. The tubers from each clone/control variety per replication are placed in a local storage facility.
tip! 
we recommend having at least five female and five male participants. 
Yet storages are often small and farmers generally do not like it when 
too many people enter the store. Select the size of the group based 
on what is locally acceptable. 
tip!
 
we recommend that you start postharvest evaluations only after two 
selection years, and only involving the best performing clones and all 
control varieties.
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SteP 1: 
Standard evaluation: 
number of sprouts, tuber 
weight, and health
SteP 2: 
gathering and ranking 
of selection criteria at 
the postharvest stage
• Containers (paper bag, small cardboard or plas-
tic box) to deposit the grains (ranking)
• Seeds from two crops (e.g., corn and beans) to 
cast votes
• Tape and markers
1. These actual standard evaluations are conduct-
ed at 45 and 90 DAH. However, the initial weight 
of the 10 healthy tubers of each clone/control 
variety per replication is recorded at harvest or 
when the samples are stored.
2. For the first standard evaluation at 45 DAH, the 
measurements outlined below are performed 
for each clone/control variety per replication (10 
tubers):
• Number of tubers with sprouts. Average  
number of sprouts per tuber. Number of tubers 
affected by damage from pests/diseases. 
• Data are recorded on Form 8: Assessment of 
Dormancy and sprouting Behavior (Annex 
11). After the examination, the potatoes are 
stored again.
3. For the second standard evaluation at 90 DAH, 
the measurements outlined below are per-
formed for each clone/control variety per repli-
cation (10 tubers): 
• Number of tubers with sprouts. Average num-
ber of sprouts per tuber. 
- Determination of the predominant sprouting 
behavior (see Annex 13). (1) A single apical 
sprout or an average of fewer than two sprouts 
per tuber observed at the end of the test indi-
cates the prevalence of an apical dominance, 
even if the additional sprout shows a growth 
rate almost to the same as that of the apical 
sprout. (2) An average of fewer than three de-
veloped sprouts, of which one is the apical, may 
still be considered a partial dominance. (3) An 
average number of three or more sprouts per 
tuber indicating the absence of apical domi-
nance or a pattern of multiple sprouts may be 
considered a multiple dominance (Carli et al. 
2016).
• Then, in the 10 tubers of each clone or control 
variety per replication it is evaluated as follows:
- weight of the tubers with sprouts
- weight of the tubers without sprouts (sprouts 
have to be removed)
- Number of tubers affected by damage from 
pests/diseases
Once more, data are recorded on Form 8 (Annex 11).
This evaluation takes place at 90 DAH. This step 
follows the same exercises as described for the 
Gathering and Ranking of Selection Criteria at the 
Flowering and Harvest Stages. The only difference 
is that now the desired traits and characteristics of 
the stored tuber will be dealt with. Another differ-
ence is that the evaluation will not be performed in 
the field but close to the seed or ware potato store. 
gathering of selection criteria (free-listing)
1. The small group of farmers, men and women, 
are gathered and the overall objectives of tar-
geted evaluation activity and STEP 2 are briefly 
explained. This step takes place before partici-
pants actually observe the tuber samples taken 
out of the storage.
2. Then, ask the following question: what do you 
look for in a new variety of potato when the tu-
bers need to be stored? 
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SteP 3: 
ranking of the best 
clones in storage 
(postharvest)
3. The greatest number of possible answers is 
encouraged, and a list is compiled of all the 
storage-related criteria mentioned by the par-
ticipants (i.e., free-listing)—for example, long 
dormancy, resistance to tuber moth, and few 
but robust sprouts. Each criterion is listed and 
written on a paper bag (or card with accompa-
nying container) as well as on a flipchart.
Prioritization of selection criteria (weighted 
ranking)
1. To select the most important traits or storage 
characteristics, a voting (or ranking) process is 
conducted with the participants. Thus, each of 
the mentioned criteria or traits is written on a 
paper bag or on a cardboard tray.
2. Ask farmers to select the three criteria that 
each considers the most important. Once 
more, they need to vote for each criterion or 
trait as they would vote during presidential 
elections in their country, having three choices 
in this case. 
3. To proceed with the ranking process, six seeds 
are given to each participant. Once more, in or-
der to differentiate men’s and women’s votes, 
they are given different seeds. 
4. The paper bags, trays, or containers are put in a 
line so farmers can cast their vote by depositing 
the seeds, considering the following guidelines: 
• Three seeds for the most important trait or 
characteristic
• Two seeds for the second most important trait 
or characteristic
• One seed for the third most important trait or 
characteristic 
5. The participants are invited to cast their votes 
and choose the three most important traits 
according to their individual preferences. The 
facilitator reminds the participants to vote one 
at a time. 
Processing and discussing the results
• The final list and scores should be written down 
on a flipchart, where Form F1: selection Crite-
ria (Annex 5) can be drawn in advance. 
• Once all the farmers have voted, the votes (seeds) 
are counted and the results written down on the 
flipchart (see Table 4 for an example). The facili-
tator can generate a quick preference rating for 
the criteria from the number of votes cast for the 
different traits or characteristics. 
• The results from the voting process are shared 
with the participants for discussion, to deter-
mine whether they have captured their pref-
erences, and to find out why people preferred 
specific characteristics over others.
• The results should be recorded on Form F1: se-
lection Criteria (Annex 5) by the technician for 
further analysis once all the evaluations have 
been conducted. This form collects the raw data 
to be stored in the database.
This evaluation takes place at 90 DAH for tuber 
samples in store. The basic exercises for the rank-
ing of preferred clones at the postharvest stage are 
identical to those conducted at the flowering and 
harvest stages. The exercise will be even quicker, 
since samples from the seed or ware potato store 
are organized inside the store or close to the store: 
1. Before the voting process, the clones and con-
trol varieties (every replication) should be clear-
ly marked (e.g., with a piece of cardboard). Nor-
mally the materials are in a little box, on a plate, 
or in net bags. 
2. A container is placed in front of each of the sam-
ples of the different clones or candidate varieties.
3. The farmers receive a short explanation about 
the exercise and the objective of evaluating the 
materials for storage behavior.
4. Participants observe the clones and control va-
rieties and are asked to identify their own per-
sonal favorites based on storage traits (clones or 
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control varieties). Participants are reminded to 
keep the characteristics and traits from STEP 2 
in mind.
5. Once more, six seeds from two different crops 
(r/g/. maize and beans) are given to each female 
and male farmer. The standard guidelines for 
the weighted ranking are repeated: (1) three 
grains for the best clone, (2) two grains for the 
second most preferred clone, and (3) one grain 
for the third most preferred clone.
6. Next, participants are encouraged to select the 
top three materials (clones or control varieties) 
they consider to be the best under prevalent 
storage conditions. Reiterate that votes are in-
dividual and that discussion is best reserved for 
the meeting after voting. Three rounds of voting 
are needed, one for each replication. Once all 
participants have cast their votes, the facilitator 
gathers the containers and counts the number 
of seeds assigned to each clone, control variety, 
and replication.
7. The facilitators then generate a summary of the 
results for feedback to the group (see Table 5 
for an example). The results are later also trans-
ferred to Form F9: Ranking of the Clones in 
storage (Annex 12).
8. The results from the voting process are shared 
with the participants to discuss and reflect on 
why people preferred specific clones or control 
varieties over others. This is also an opportunity 
to pay attention to any gender differences that 
may occur for storage behavior. 
9. A brief wrap-up is held, and participants are in-
formed that the evaluation will continue when 
materials are planted for the next season’s trials.
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5
Statistical analysis of 
experimental data
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tip!
The storage of the results obtained in the field test is important to 
build a solid case toward formal variety release. National variety 
release requirements may demand additional trials or tests or seed 
multiplication. Make sure, if feasible, that such trials are run in parallel 
and the data are made available.
5.1 Systematic data compilation and storage
For a typical PVS running up to a formal variety release, three to four 
agricultural seasons are needed to obtain sufficient data and evidence. It 
is important that the coordinating institution compiles and stores the data 
from each trial. Once evaluations have been conducted, the data should 
ideally be recorded on the different forms as provided in Annexes 5–12. 
These forms are adapted to be read by the CIP-developed highly interactive 
data analysis platform (HIDAP), in order to collect data and perform the 
statistical analysis. 
5.2 Data analysis and   
 statistical tests
Table 6 lists the forms and statistical tests that 
could be used for the analysis of collected data 
in the different evaluations. HIDAP consolidates 
and processes each of these forms automatical-
ly and generates reproducible statistical reports 
and graphics that allow the promising clones to 
be selected. 
• frequency analysis: This will help to identify the 
criteria of interest and the aspects to be evaluat-
ed through graphics.
• friedman test: This is a non-parametric statisti-
cal test of an RCBD and provides an alternative 
to the two-way analysis of variance (ANOVA). It 
is used to detect differences in treatments across 
multiple test attempts. The procedure involves 
ranking each row (or block) together, then con-
sider the value of rank by columns. 
• ANOVA: This is a statistical parametric technique 
used to evaluate differences among means of 
different groups (also called treatments or pop-
ulations). ANOVA can be used if the sample has 
normal distribution (Shapiro & wilk, 1965) and 
can be applied with any linear model, such as the 
one corresponding to the RCBD or complete ran-
dom design (CRD) (Calzada, 1970), proposed in 
this guide.
• tukey test and lSD: They are used to evaluate 
differences among averages of clones and vari-
eties. These analyses allow performing multiple 
comparisons of performance data for the M&B 
plot. Tukey test controls the probability of mak-
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Table 6. Components and tests to analyze data by each evaluation stage
        
Components  evaluation Phase  Statistical test          
 flowering  harvest Postharvest    
Form F1: Selection X X X Frequency analysis
criteria: Gathering 
and ranking of criteria   
Forms F2, F3, and F9:  X X X Friedman Test
Selection of clones: Flowering,  
harvest, and postharvest 
ranking of the preferred clones   
          
Forms F4 and F5: Standard   X   ANOVA (RCBD)/ Tukey Test  
evaluation of yield      or least significant difference  
  
Forms F6 and F7:      X   PCA/Friedman Test 
Organoleptic evaluation (MBTs)      
       
Form F8: Assessment     X ANOVA (CRD)/
of dormancy and     Tukey Test or LSD    
 sprouting behavior     
 
Selection of promissory clones  X  X X PCA  
ing a type I error in the group of comparisons, 
while the least significant difference (LSD) test 
does it for each individual comparison.
• Principal component analysis (PCA): This is a 
data reduction technique. Components can be 
calculated from the correlation matrix (the de-
fault) or the covariance matrix. This analysis could 
be done using the scores obtained from the or-
ganoleptic evaluations considering information 
from each panelist regarding each variety feature 
(i.e., appearance, flavor, and texture).
• Selection of promising clones: The PCA will 
also be used for the selection of promising 
clones to be used in the next evaluation cycle. 
This analysis can be used with all average values 
of the characteristics assessed in the different 
phases of PVS. It will be possible to use an 
example with the input and output data of PVS, 
using the MBT methodology, HIDAP software, 
protocols, and forms that can be found in their 
electronic version at:  
https://research.cip.cgiar.org/potatoknowledge/pvs 
5.3 Other considerations
• gender: without considering the role of gender, 
critical components necessary for the generation 
and evaluation of technologies may be missed, 
rendering them less successful and less likely to 
benefit both men and women. It is therefore im-
portant to stress that the analysis and reporting 
process should build on the gender sex-disag-
gregated data that the MBTs generate. The par-
ticular significance of sex-disaggregated data lies 
in their ability to prevent gender blindness by 
informing breeders and stakeholders involved in 
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variety dissemination. Gender analysis aims to “il-
luminate differences in the needs, roles, statuses, 
priorities, capacities, constraints, and opportuni-
ties for women and men” (Kauck et al. 2010). 
• Open access: Data should be made available, 
at least for consortium members during the 
execution of MBTs. It is crucial that data and in-
formation be available and shared with farmers 
whenever requested. As soon as the trials are 
completed, varieties have been released, and/
or publications have been ensured, we recom-
mend that the data be published on an open-ac-
cess platform as well. 
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Acronyms
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ANOVA Analysis of variance
CIP International Potato Center
CrD Completely randomized design
DAh Days after harvest
eu European Union
hIDAP Highly interactive data analysis platform 
IICA Interamerican Institute for Cooperation on Agriculture
m&B Mother and Baby
mBts Mother & Baby Trials
NgO Nongovernmental organization
PCA Principal component analysis
PVS Participatory varietal selection 
rCBD Randomized complete block design
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Annex 1. minimal trial Information
factor Value
Title  
Trial name  
Leader  
Collaborators  
Identifier  
Contact name  
Contact affiliation  
Contact email  
Description  
Subject  
Keyword  
Crop  
Type of Trial  
Language  
Contributor center  
Contributor CRP  
Contributor funder  
Contributor researcher  
Contributor research group  
Begin date  
End date  
Embargo end date1  
Format  
Related material  
Software name  
Version  
Other references  
CIP Region  
Continent  
Country  
Site short name  
Admin12  
Admin22  
Admin32  
Locality  
Elevation  
Latitude  
Longitude
1. Distribution limit date of dataset
2. Admin 1, 2, 3. Administrative division, political and geographic of each country
64
factor mother Baby_1 Baby_2 Baby_3
Experimental design        
Labels for factor genotypes        
Experimental design abbreviation        
Number of replications or blocks        
Experimental Environment        
Plot start number        
Number of plants planted per plot        
Number of plants per sub-plot        
Number of rows per plot        
Number of rows per sub-plot        
Number of plants per row        
Plot size (m2)        
Distance between plants (m)        
Distance between rows (m)        
Planting density (plants/Ha)        
Planting mode        
Area of the experiment        
Total number of participants flowering phase        
Number of participants women flowering phase       
Number of participants men flowering phase        
Type of harvest        
Total number of participants at harvest        
Number of participants women at harvest        
Number of participants men at harvest        
Locality of storage        
Type of storage        
Name of farmer        
Area dedicated to potato        
Initial sprout length        
Field history cropping season 1        
Field history cropping season 2        
Field history cropping season 3        
Field history cropping season 4        
Field history cropping season 5        
Annex 2. trial installation
65
Annex 3. material list
O
rd
er
In
st
itu
tio
na
l 
N
um
be
r
N
am
e 
of
 
Cl
on
e 
or
 v
ar
ie
ty
Br
ee
di
ng
 
Co
de
Fe
m
al
e 
pa
re
nt
al
 C
od
e
M
al
e 
pa
re
nt
al
 C
od
e
se
ed
 
O
ri
gi
n
66
Annex 4. Crop management
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Annex 5. form f1: Selection Criteria (flowering, harvest and Postharvest Stage)
Annex 6. form f2: Selection of Clones at flowering Stage
Order Phase Identified men Score  Order of women Order of     Score 
   criteria  hombres Importance Score Importance     global
    (N° of corn  men (N° of  women 
    seeds)   beans) 
 1 Flowering            
 2 Flowering            
 3 Flowering            
 4 Flowering            
 5 Flowering            
 1 Harvest            
 2 Harvest            
 3 Harvest            
 4 Harvest            
 5 Harvest            
 1 Storage            
 2 Storage            
 3 Storage            
 4 Storage            
 5 Storage            
Plot reP Institutional  Plot  Plot Plot Plot Plot Plot
  Number   mother mother mother Baby  Baby  Baby 
   Score by  Score by Score Score by Score by Score 
   men women  global men women global 
   (N°of corn  (N°of beans)  (N°of corn (N°of beans)
   seeds)    seeds)  
*PlOt *reP *INStN *mSm *mSwm *mSglO *BSm *BSwm *BSglO
         
*Abbreviations used in the HIDAP software template: PVS Module 
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Annex 7. form f4: Standard evaluation of yield (mother trial)
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Annex 8. form f5: Standard evaluation of yield (Baby trial) 
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Annex 9. form f3: ranking of the Clones at harvest Stage
Plot reP Institutional  Plot  Plot Plot Plot Plot Plot
  Number   mother mother mother Baby  Baby  Baby 
   Score by  Score by Score Score by Score by Score 
   men women  global men women global 
   (N°of corn  (N°of beans)  (N°of corn (N°of beans)
   seeds)    seeds)  
*PlOt *reP *INStN *mSm *mSwm *mSglO *BSm *BSwm *BSglO
         
Annex 10. forms f6 and f7: Organoleptic evaluation
   
 Variable Attributes grade  Clone 1     Clone 2     Clone 3      Clone 4     Clone 5
AppeARANCe excellent 	5      
  Fair 	3      
  poor 	1      
TAsTe excellent 	5      
  Fair 	3      
  poor 	1      
texture Mealy floury 	5      
  Intermediate 	3      
  soggy watery 	1      
Number of panel
Type of trial
Name of evaluator
sex
* Abbreviations used in the HIDAP software template: PVS Module
* In HIDAP software, module PVS, the form 6 registers the results of the organoleptic evaluation of the mother plot. And form 7, the results of the 
organoleptic evaluation of the baby plot.
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Annex 11. form f8: Assessment of Dormancy and Sprouting Behavior
* 
A
bb
re
vi
at
io
ns
 u
se
d 
in
 th
e 
H
ID
A
P 
so
ft
w
ar
e 
te
m
pl
at
e:
 P
VS
 M
od
ul
e 
72
Annex 12. form f9: ranking of the Clones in Storage
Annex 13. Sprouting Pattern evaluation
Plot reP Institutional  Storage  
   Number  type
      men women Score 
      Score Score global 
      (N°of corn (N°of beans)
      seeds) 
Only one apical sprout or an average 
of fewer than two sprouts per tuber, 
apical dominance (AP). 
Carli et al., 2016
An average of fewer than 
three developed sprouts, par-
tial dominance (PD).
An average number of three or more 
sprouts per tuber indicates the ab-
sence of apical dominance or a multi-
ple sprouting pattern, multiple domi-
nance (mD).
Apical Dominance (AP) Partial Dominance (PD) multiple Dominance (mD)
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Appendix 14. Photographic record
evaluation at the time of flowering
The control clones and varieties must be labeled using anonymous identifiers (such as numbers), and the bags or trays should 
be placed in the field before the participants arrive. This saves time and makes voting more effective. Photo: R. Ccanto (2016). 
Junín, Peru.
Photo: P. wangchuk (2015). Trashigang, Butan.
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Gathering and ranking of selection criteria at the time of flowering. Photo: R. Ccanto (2016). Junín, Peru.
Many grains from different crops are used to differentiate the votes of men from women—for example, maize for men and 
beans for women. These will be used in the ranking of selection criteria and ranking of the best clones at the time of flowering, 
harvest, and postharvest. Photo: M. Pacheco (2009). Cusco, Peru.
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Ranking of selection criteria. Photo: C. Bastos (2011). Huancavelica, Peru.
Ranking of the best clones at the time of flowering. when voting, women could vote before men so that they are not influen-
ced by them. Photo: R. Ccanto (2016). Junín, Peru.
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The paper bags, trays, or containers are placed in front of each clone so that farmers can vote by putting the grains inside. 
Photo: M. Pacheco (2009). Cusco, Peru.
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evaluation at the time of harvest
Gathering and ranking of selection criteria at the time of harvest. Men and women casting their votes for the most important 
traits and characteristics for production. Left Photo: C. Fonseca (2012). Huancavelica, Peru. - Right Photo: C. Fonseca (2009). 
Cusco, Peru.
 
standard yield evaluation. we recommend that the Mother plot be harvested 1 day before and to have each plot and replica-
tion properly labeled and ready for the farmers to evaluate. Photo: C. Fonseca (2009). Huancayo, Peru.
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Ranking of the best clones at the time of harvest. Men and women go into the field to appreciate the clones to be evaluated. 
Afterward, they vote the most important characteristics for production. Left Photo: C. Fonseca (2010). Huancavelica, Peru. - Ri-
ght Photo: C. Bastos (2012). La Libertad, Peru.                     
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Organoleptic evaluation is performed with small groups of farmers. The material for this evaluation must be provided by the 
technical team. Photo: C. Fonseca (2009). Huancavelica, Peru.
each participant is assigned a maximum of 5 or 6 clones and a control variety for evaluation. The three components of orga-
noleptic evaluation are explained: appearance, taste, and texture. Left Photo: C. Lefebvre (2009). Negale, Nepal. - Right Photo: 
C. Ccanto (2009). Huancavelica, Peru.
          
Organoleptic evaluation
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After harvest, 10 healthy marketable tubers from each clone and variety per replication must be separated. These samples are 
weighted in net bags and stored in a local warehouse. Photo: A. Janampa (2011). Huancavelica, Peru.
Ninety DAh, the evaluations allow the optimum time and sprouting pattern of each clone to be determined. Photo: A. Janam-
pa (2011). Huancavelica, Peru.
evaluation at the time of postharvest
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Gathering and ranking of selection criteria at the time of postharvest (90 DAh). Often the warehouses are small so that far-
mers generally do not like many people inside. select the size of the group according to what is socially acceptable. Photo: N. 
Zuñiga (2011). Junín, Peru. 
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Contra-
caratula
Participatory Varietal Selection of Potato 
Using the Mother & Baby Trial Design: 
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CIP is a research-for-development organization with a focus on 
potato, sweetpotato and Andean roots and tubers. It delivers 
innovative science-based solutions to enhance access to 
affordable nutritious food, foster inclusive sustainable business 
and employment growth, and drive the climate resilience of root 
and tuber agri-food systems. Headquartered in Lima, Peru, CIP has 
a research presence in more than 20 countries in Africa, Asia and 
Latin America.
www.cipotato.org
CIP is a CGIAR research center
CGIAR is a global research partnership for a food-secure future. Its 
science is carried out by 15 research centers in close collaboration 
with hundreds of partners across the globe. 
www.cgiar.org
The European Union is made up of 27 Member States who have 
decided to gradually link together their know-how, resources 
and destinies. 
Together, during a period of enlargement of 50 years, they have built 
a zone of stability, democracy and sustainable development whilst 
maintaining cultural diversity, tolerance and individual freedoms. 
The European Union is committed to sharing its achievements and 
its values with countries and peoples beyond its borders.
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